Decreased [18F]fluoro-2-deoxy-d-glucose incorporation and increased glucose transport are associated with resistance to 5FU in MCF7 cells in vitro.
Tumor refractoriness to chemotherapy is frequently due to the acquisition of resistance. Resistant cells selected by exposure to chemotherapy agents may exhibit differences in [18F]fluoro-2-deoxy-d-glucose (FDG) incorporation, as compared with sensitive cells. FDG incorporation, hexokinase (HK) activity, glucose transport and ATP content were determined in clones of 5-fluorouracil (5FU)-resistant MCF7 cells, established by long-term exposure to increasing 5FU concentrations, and in parental MCF7 cells. FDG incorporation was decreased in MCF7 cells resistant to 5FU; HK activity was similar in the resistant and sensitive cells, while glucose transport was increased, as compared with sensitive cells. Treatment of cells with the glucose efflux inhibitor phloretin increased FDG incorporation to similar levels in the resistant and sensitive cells. Analysis of microarray data demonstrated the expression of GLUT1, 8 and 10 transporters in MCF7 cells. GLUT8 and 10 expression was decreased in the resistant cells, while GLUT1 was only increased in cells resistant to the lowest 5FU concentration. FDG incorporation in 5FU-resistant MCF7 cells is decreased, as compared with sensitive cells. Our findings also suggest that this may be due to high rates of membrane glucose transport in the resistant cells resulting in enhanced efflux of FDG. We believe that this is the first demonstration that facilitative glucose transporters can actually decrease the incorporation of FDG.